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LETTERS OF TRANSMITTAL.

United States Depaiitment of Agriculture,
Washington, 1). C, April 12, 1887.

Sir: I have the houor to submit herewith for your iuspectioii and

approval the results of the experiuieutal work carried on by your direc-

tion in Louisiana during the manufacturing- season of 188G by Mr. G.

L. Spencer, assistant in the Division of Chemistry.

The informatioji collected is of the highest interest to Louisiana sugar

growers, and is made still more valuable by some comparative studies

of the Cuban sugar industry.

Very respectfully,

Hon. Norman J. Colman,

H. W. WILEY,
CJicmist.

Commissioner.

United States Department of Age jculture,
Division of Chemistry,

Washington, I). 0., March 31, 1887.

Sir.: 1 have the honor to submit the third report of the Department's

experiment station at Magnolia plantation.

Included in this report is a brief statement of the work of three Cuban
sugar-houses, indicating certain economies that it would be well for the

planters of this country to adopt.

Accompanying this report is an article on sugar analysis, prepared at

my request by Dr. C. A. Crampton. This contains a valuable table,

devised by Dr. Cram])ton some years since, and which is now employed

at the Department's stations for the calculation of analyses.

Very respectfully,

G. L. SPENCER,
Assistant Cheynist.

Dr. n. W. Wiley,
Chemist.





EXPERIMENTS IN THE MANUFACTURE OF SUGAR.

The iiianiifactnring season at Magnolia commenced November 7. 188G,

and ended December 20. This completes the third season's work of tlie

Department at this station.

I shall give, in as few words as possible, a comparison of the grow-

ing seasons of the past three years.

In 1884 the weather was favorable until the 1st of June, then followed

a period, of very w^t weather, lasting until x\ugust, which was a very

dry month. The conditions in September and October were favorable

to the ripening of the cane. During the rolling season there were fre-

quent and heavy rains.

Season of 1885.—The early part of this season was exceptionally wet.

From April to July the rainfall was limited to but three or four showers;

in August and September the rains were frequent and heavy; in Octo-

ber and the rest of the season the weather was exceptionally dry and

cool, the mean temperature being considerably below that of 1884. The
cane was prostrated in September by a heavy wind storm.

Season of 188G.—In consequence of cokl, wet weather in February,

March, and Ax)ril the cane obtained a very late start. May was dry

and cool ; June and Juh^ were so wet that it was impossible to properly

cultivate the cane; August was dry and exceedingly hot. In Septem-

ber, October, and the rolling season the weather was very dry. The
drought i^jrobably saved the cane from damage in the heavy wind storm

of October, when the lower coast of the Mississippi near Pointe a la

Hache was seriously damaged. There was a killing freeze November 17.

This is the earliest freeze, with one exception, noted in the plantation

recordsj extending over a long period of years. December was cold.

It may be seen from the above statements that these three seasons

differed very materially from one another. That of 1884 might be con-

sidered very favorable. The tonnage was fair and the cane rich. In

1885 the conditions were also favorable, with the exception of the wet
weather in September and the heavy wind storm. The tonnage was
large, but the quality of the cane was poor.

In January, 1886, there was a severe freeze, perhaps the most severe
on record in Louisiana. At the time of this freeze it was feared that
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the stubble bad.been damaged by the frost, but such did not prove to

be the case.

It is customary at Magnolia to burn the trash in the fiekls soon after

the cane is all harvested. There is a general impression among i)lant-

ers that this exposes the stubble to danger from frost. The experience

of the past season at Magnolia demonstrates that such is not the case.

The tonnage this season has been unusually small, but the cane has

been a little richer in available sucrose than any time since the station

was established.

In comparing the work of the sugar-house it is probably better to

compare this season's work with that of 18S4-'85. The same grades of

sugar were made these seasons.

The yield per acre in 1S85-'S6 was 2,988 pounds of first, second, and

third sugars. In 1886 the yield, first and second sugars, was IjOCI

pounds. A decrease of 0.6G tons of cane per acre resulted in a decrease

of 1,024 pounds of sugar.

The yield of sugar per ton of cane the past season has been exceed-

ingly satisfactory, but nevertheless it is expected that a few changes in

the house will materially increase the output of sugar.

This season only two sugars were made. The first graded ^'Choice

off white." The yield of first sugar would have been larger had it

been i^ossible to boil the masse cuite stiff'er, but the strike valve of the

pan would not admit of doing so. As large a proportion of the sugar

as possible should be obtained in the firsts, not onl}' on account of the

higher price of this grade of sugar, but because less sugar is left to be

reboiled for lower grades and consequently the loss from inversion is

diminished.

Since most of the sugars and molasses in Louisiana are made to enter

directly into consumption, the i^lanter is compelled to lime the juice

lower and boil hotter than he would otherwise. Were it practicable by

present methods to work alkaline the loss from inversion even at high

temperatures would be greatly diminished.

I have examined beet molasses from sugars boiled with a vacuum of

less than 24 inches that contained but little more thau a trace of invert

sugar. The clarified juices and sirups Avere always worked alkaline.

IMPROVEMENTS IN THE SUGAR-HOUSE AND THE PLANTATION.

Very few changes were made in the house preparator3' to this sea-

son's work, and those only for the improvement of the work of machin-

ery already in place.

The tanks for skimmings were provided with a better arrangement

for decanting the clear juice. The lowest outlets from these tanks

are about 2 inches above the bottoms. Outlets should be provided so

located that the tanks could be drained, effecting a large saving in

sugar.



It is not necessary to wash tli(3se tanks ver^- often. The wash-out

valve should be oat of the control of the filter-press man. These tanks

should not be encumbered with coils, bat should have double bottoms,

that they may be easily discharged and washed.

Perhaps the most important improvement this season was in the

work of the double effect. The substitution of a larg'er sweet-water

pump enabled it to concentrate all the juice and obviated tlie necessity

of employing' an open pan as last season.

Among other improvements in progress at Magnolia is the intro-.

duction of tile drainage. Lines of tile will be laid 30 feet apart, running

from the front or river to the rear or marsh side of the plantation. The
ditches will be dug by machinery; 3-inch, 4-inch, 5 inch, and G-inch tdes

will be used.

(rovernor Warmoth intends draining 1,000 acres of land. This drain-

age system will necessitate an expenditure of about $42,000.

Aside from benefits to be derived from better drainage there will be

important advantages gained from closing the ditches. The amount

of tillable land will be increased about 70 acres; the large annual

expenditure for keeping the ditches and quarter-drains open will be

stopped ; the cultivation will be easier and less expensive, and the steam

plows can be handled more advantageously.

Should the work of this station becontinaed very interesting and val-

uable data can be obtained.

ACCIDENTS TO THE MILLS.

The mills were stopi)ed several times by small pieces of iron. Some
of this iron passed through the shredder; other pieces must have been

introduced after the cane left the shredder. It was evident that this

iron was put on the carrier maliciously. This trouble finally culminated

in the breaking of the shell of one of the rolls of the supplemental mill.

A few changes were made in the disposition of the laborers detailed for

work about the mills, and the rolling was finished without further ac-

cident than the breaking of three couiilings.

The average extraction and consequently the yield of sugar would

have been larger had the supplemental mill not have been damaged.

THE BAaASSE-BURNER.

The burner,^ as improved last seavson, continued to work satisfac-

torily. The consumption of coal was materially reduced.

CONSUMPTION OF FUEL.

The amount of coal consumed was determined as follows

:

The coal was weighed for half the season and the total consumption

was based on the data obtained.

'Chem. Bulletin No. 11, p. 6.



Pounds of coal cousumed iu twenty-one days, 430,338 ; average of

20,778 i:)ounds per day. From the time the fires were kindled until the

work was entirely finished was forty-five days, hence the total consump-

tion was 45 X 20,778=033,010 pounds. The total quantity of sugar made

was 1,159^768 pounds, therefore the consumption of coal per 1,000 pounds

of sugar was 90G pounds or 4.42 barrels. These figures do not include

the coal used in the revivification of the cliar.

This house could be worked almost entirely without coal if the follow-

ing improvements were made:

(1) Substitute copper coils for the iron ones now in use in the clari-

fiers.

(2) Discontinue the practice of clarifying the juice after defecation.

(3) Introduce a condenser employing juice to condense the vapors

from the double effect. An illustration of such apparatus is given op-

posite page 114, Chem. Bulletin ^o. 5, and is there termed a Calorisaienr

a contre-courant.

(4) Substitute a low-pressure vacuum-i^an for the one now in use.

Under these conditions the juice-heater described in last year's^ re-

port would not be necessary. It could probably be converted into a

condenser.

The question of economical engines is of not so great importance,

since the exhaust steam is employed for evaporation.

COMPOSITION OF THE JUICE.

The chemical work this season at Magnolia Station was not begun

until the 24th of November. Although the work of the sugar-housc

uominally commenced November 7th, but very little cane was rolled

before the 13th. The analyses, therefore, show^ the composition of the

juice for all but eleven days of the season ; in which time 2,113 tons of

cane were rolled. The cane yielded 8 pounds less sugar per ton than

the next 2,000 tons, coUvSequently it is fair to presume that it con-

tained less sucrose.

1 Chem. Bulletin No. 11, page 8.



Table I.

—

Composil ion of the ratv juices.

[When two analyses arc given the same date the hrst Avas saniphnl in the morning, the secoid in the

afternoon.]
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Per Per Per
cent. cent. cent.

Nov. 24 1 9.4 17.00 1.0700 13.50 ..57 . 2438 1. 80 79.41

24 2 9.0 10.30 1. 0669 12.84 .60 .2003 l.Ol 78.77

25 3 9.2 16. GO 1.0682 1.3.90 .82 . 0625 .45 83. 43

26 4 8.0 15. .55 1.0634 12.28 .87 . 1625 1. .32 78. 97

20 5 9.1 16. 37 1. 0674 13. 00 .74 . 0875 .04 83. 08

27 G 8.0 15.55 1. 0034 12.00 .73 . 2250 1.88 77.17

28 7 9.5 17.21 1.0709 14.30 .46 . 1.500 1.04 83. 43
28 8 9.5 17.07 1.0704 14.21 .49 . 1625 1.14 83. 24

2» 9 9.9 17.88 1. 0739 15. 04 .43 . 1375 .91 84.11
29 10 9.0 17.33 1.0713 14.54 .53 83. 90

30 11 9.4 16. 90 1.0695 1.3. 91 .46 "."iiss"
"."85*

82. 30

30 12 9.2 10.09 1. 0fi87 14.21 .39 85. 14

Doc. 1 13 9.5 17.10 1. 0709 13.95 .68 ".'1375' "".'99"
81.29

1 14 9.2 10. G3
16. 00

1. 0682 13.97 .55 84. 00

2 15 8.9 ]!0G50 14.04 .60 '.'1313' ".'94' 87.08
2 10 9.0 10.29 1.06G9 13.00 .58 . 1250 .90 79. 80

3 17 9.0 10. 23 1. 0005 13.70 .69 .1375 1.00 84.78
3 18 0.0 10.17 1.0605 13.01 .77 . 1500 1.15 80. 45

4 19 8.0 15. .59 1. 0039 12.75 .49 .1813 1.42 81.78
4 20 8 8 15.78

16.05

1. 0647 13. 12 .00 83.14
5 21 8.9 l".0656 13. 33 .51 .'2003" 'i.'ss' 83. 05

6 22 8.9 16.10 1. 0660 13. 90 80.01
6 23 8.0 15.46 1. 0G34 12. 89 83. 39

7 24 8.2 14.76 1, 0G04 11.07 '.'28i3" '2.'4i" 79.06
8 25 8.5 1.5.36 1. 0630 12.88

"'.'58*
83. 85

8 20 8.8 15. 89 1. 06.52 , 13. 03 85.77
9 27 9.5 17.07 1.0704 14.97

'".'72'
87.69

10 28 8.6 15.47 1. 0634 13. 19 .48 '.'i3i3'
""."99"

85.26
30 29 8.9 16.11 1.0660 13.84 .45 .2083 1.49 8.5. 90

11 30 8.9 10. 09 1.0G60 13.45 .46 .2000 1.49 83. 59

U 31 9.0 16.17 1.0605 13.70 .40 .2000 1.40 84. 72

12 32 8.5 1.5.39 1.0630 12.32 ,91 .1500 1.22 80. 05

12 33 8.6 1.5.47 1.0G34 13. .50 .04 .1003 .79 87. 65
13 34 8.5 15.40 1. 0030 12.91 .72 .1025 1.20 83. 83
13 35 8.6 1.5.57 1. 0639 12. 97 .51 .3000 2.31 83. 80

14 "0 8.5 15.27 1.0626 13.04 .51 . 2500 1.92 85. 39
14
15

37
38

8.8
9.1

1.5.87

16.43
1. 0652
1. 0074

12.92
13.74

.72

.55
81.41
83. 62'.'i938' 'i.'4i"

15 39 9.0 16.18 1.0005 13.85 .58 .1313 .95 85. 59
10 40 9.2 16.62 1.0C82 14.87 . 55 . 1503 1.05 89.47
10 41 9.1 16.46 1. 0078 14.81 .47 .1250 .8i 89.97
17 42 9.0 16.19 1. 0005 13.70 .00 . 1025 1.18 84. 99
17 43 9.2 10. 09 1.0087 14.34 ..52 .1313 .91 85.91
18 44 9.0 10.29 1.0009 13. 00 .55 .1625 1.19 83. 42

• 18

19
45
46

8.4
8.5

15.19
15.39

1. 0021
1. 0030

12.50
12. 73

82. 29
82.06
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Ees lime shorn )if/ the mean composition of the raw juice for the campaign 0/ 1-8G.

fNovember 24 to December 20.

1

Specific gravity
Degree Baum6

I Degree Biix (percent, total solids)
'.'.

Sucrose per cent.

.

Keducing sugars (glucose, &c.) . .do ,

Albuminoids do .

Albiuniuo'ids, per cent, sucrose
Coefficient of purity
Total number of analyses, 4G.

Means.

1.0665
9.00
16.20
13.50

.61

.1669
1.24

83.33

Maxima.

1. 0739
0.90
17.88
15.04

.91

.3000
2.41
89.47

Miflima.

1.0604
8. :'0

14.76
11.67

.61

. 0625

.45
77.17

COMPARISON OF RAW AND CLARIFIED JUICES.

Ill the following table analyses of the raw juices are only given for

tbose (lays when the clarified juices were also examined:

Table II.—Comparison of raw and clarified juices.

[ Wben two anal.yses are given the same date the first was sampled in the morning and the second in
the afternoon.]

Date. Number. Degree
Baum6.

Degree
Brix. Sucrose.

Reducing
sugar.

Albuminoids
per cent,
sucrose.

Coefficient
of purity.

1

Per cent. Per cent.
1

Nov. 25
26

3

4
9.2

1
8.6

16.06
15.55

13.90
12. 28

.82

.87
83. 43
78.971.32

26 5 ' 9.1 16.37 13.60 .74 .64 83 08
27 8.6 15. 55 12.00 . 73 1.88 77.17
28 7 9.5 17.21 14.36 .46 1.04 83. 43
28 8 9.5 17.07 14.21 .49 1. 14 83. 24
29 !) 9.9 17.88 15. 04 .43 .91 84 11
29
30

10
11

9.6
9.4

17.33
16. 90

14. 54
13.91

.53

1
.46

83.90
82.30 1.85

30

Dec. 1

12

13
9.2
9.5

16.69
17. 14

14 21
13.95

.39

.68 .99
85. 14 1

81.39 1

1 14 9.2 16.63 13. 97 .55 84. 00
2 15 8.9 16. 00 14. 04 .6'! .95 87 75
2 16 9.0 16.29 13.00 .58 .96 79.80
3 17 9.0 16.23 13.76 .69 1.00 84 78

13 18 9.0 16.17 13.01 .77 1.15 80. 45
14 19 8.6 15. 59 12.75 .49 1.42 81.78

4
9

20
27

8.8
9.5

15. 78
17.07

13.12
14.97

.60

.72
83. 14
87 69

10
10

28
29

8.6
8.9

15.47
16.11

13.19
13.84

.48

.45
8.>.26 '

85 90 '1.49
1 11 30 8.9 16. 09 13.45 .46 1.49 83 59

1

12 32 8.5 15. 39 12.32 .91 1.22 80.05 '

12
13

3H
34

8.6
8.5

15. 47
15.40

13.56
12. 91

.64

.72
87. 65 1

83. 8 {
i

1.26
13 35 8.6 15.57 12.97 .51 2.31 83 30

114 36 8.5 15.27 13.04 .51 1.92 85. 39 i

14
15

15

37
38
39

8.8
9.1
9.0

15.87
16. 43
16.18

12.92
13.74
13. 85

.72

.55

.58
1

81.41
83. 62
85 591.26

17 42 9.0 16. 19 13.76 .60 1 1.18 84.99
17 43 9.2 16.69 14.34 .

•")'_' .91
j

85 91
18 44 9.0 16.29 13. 60 . r..-i 1.19 1 8.!. 48

Mea 16.26 13. 58 .60 1.24 83.52
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Table II.

—

CompariHon of raw and clarified juices—Coiitinned.

Date.

Nov. 25
26
20
27
28
28
29
29
30
30

Dec. 1

1

2

2

3

3

4

4
9

10

10

11

12
12
13
13
14
14
15
15
17

17
18

Nuiv.ber.
Desreo
Baunio.

10.2
0.9
9.G
9.1
9.3

10.0
10.5
10.1
10. 3

9.7
9.7
9.7
9.9
9.4
9.0
9.7
9.9
9.4
9.1
9.5
9.5
9.6
9.5

9.0

9.4
9.6

10.5
10.1
9.7
9.4

"iTSr rSucroso,.

18.37
17.87
17.31
IG. 37
17.79
18. 04
18.98
18.19
18.70
17.47
17.46
17. 39
17. 87

16. 89
17.27
17.47
17. 79

IG. 89

IG. 40

17. 07

17.19
17.39
17.09
15.87
1G.31
17.39
17.47
1G.94
17.33
18.93
18.17
17.47
17.00

Per cent.

14.92
14.82
14.38
1 2. 05
11.98
15.17
16.01
15.71
1G.04
14.63
14.11
14. .59

14. 27
14. 85
14. .50

14. 8G

14.64
14.18
14.20
14.57
15.07
15. 15

14. .56

13.48
14.07
1.5. 09
14.94
14.31
14.91
16.35
15.91
15. 23
14.90

Rcdncing
sugar.

Per cant.

. S5

.79

.79

.82

.61

..50

.68

..53

.61

.46

.84

.42

.46

.55

.43

.71

.49

.46

.60

.62

.49

..50

.70

.62

.'63

.50

.48

.62

.43

.45

.55

.64

Albnminoids
Coefficient

]

sucrp.so.
of purity.

1

81.22
.51 8fJ.93

. 52 82. 93
l.Ol 7-9.11

1

.71 84. 20 I

.74 84. 09
!

.47 84. 35
8^. 37

. 55 8.5. 78
8;j. 74

.71 80.81
1

82. 94
1

.88 79.85 1

..58 87. 92 .

.69 84.31

.59 8.5. 06

.56 82. 29

83. 96
86.59
85 35

.87 87.67

.83 87.11

.86 85.20
84 94

.98 80. 14

.79 86.77
1.09 85. .52

84 47
86.04

.95 86.37

.63 87.56

.57 87.18

.59 87.65

.72 84.76Means. 17.46 14.80

The increase in the coefficient of i)urity, as shown by Table II, was
1.24. There was but little change in the relative i^roportions of sncrose

and reducing sugars. In the raw juice the average quantity of reduc

ing sugars per cent, sucrose was 4.41 5 after clarification this proportion

was reduced to 3.98. This slight reduction was probably due to the

formation of a glucosate of lime, which was subsequently decomposed,

leaving the products of the decomposition in solution.

In order to render the percentages of albuminoids more readily com-

parable they have been expressed in terms of the sucrose. To obtain

the actual per cent, albuminoids based on the weight of the juice, mul-

tiply the per cent, sucrose by the number given in the column albumi-

noids per cent, sucrose.

Jn the raw juice the albuminoids per cent, sucrose was 1.24, and in

the clarified juice .72, showing that some of the total albuminoids were

still retained by the juice.

In 1^84 the processes of defecation and clarification removed 45.71

per cent, of the total albuminoids ] in 1885-'86, 45.01 5 in 1886, 41.93.
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r'OMPARISON OF RAW, CLARIFIED, AND FILTERED JUICES AND FIL
TERED SIRUP.

Aiialyses were conducted for a period of sixteen days to determine

the effect of filtration tlirougli animal charcoal on the juice. These

analj'ses are given in Table III.

Table III.

—

Comparison of raw juices, elarijied juices, fdtercd juices, and filtered siruj)

for a period of sixteen days.

EAW JUICES.

Date. Number. Degree
Eaume.

Desree
Bris.

Sucrose.
Eedncing
sugars.

Coefficient
of purity.

Nov. 25 3

4
5
6

8

9

10

11
12

13
15
16
17

19
20

9.2
8.6
9.1
8.6
9.5
9.5
9.9
9.6
9.4
9.2
9.5
8.9
9.0
.9.0
8.6
8.8

16.66
1.5. .55

16. 37
1.5. .55

17.21
17.07
17.88
17.33
16.90
16.69
17.14
16.00
16.29
16. 23
15. 59
15.78

Per cent.

13.90
12. 28
13.60
12.00
14.36
14.21
15. 04
14.54
13.91
14.21
13.95
14.04
13.00
13. 76
12.75
13. 12

Per cent.

.82

.87

.74

.73

.46

.49

.43

. 53

.46

.39

.08

.00

.58

.69

.49

.60

83. 43
• 78. 97

83. 08
77.17
83. 43
83.24
84. 11

83.90
82.30
8.5. 14
81. 39
87.75
79.80
84.78
81.78
83. 14

26
26
27
28
28
29
29
30
30

Dec. 1
9

2....

3

4

4

9.1 16.52 13.07 .00 82.75

CLASIFIED JUICES.

Xov.25 3

4
5

6.

7

8

9

10
11

12
13
15
16
17
19

20

10 2
9.9
9.6
9.1
9.3

10.0
10.5
10.1
10.3
9.7
9.7
9.9
9.4
9.6
9.9
9.4

18.37
17.87
17. 34
16. .37

17.79
18.04
18. 98
18.19
18.70
17.47
17.40
17.87
10. C9
17 27.

17.79
16.89

14.92
14. 82
14.38
12.95
14. 98
1.5. 17

16.01
15.71
16.04
14. 63
14. Jl

14. 27
14.85
14. 56
14.04
14. 18

.85

.79

.79

.82

.61

.50

.68

.53

.61

.46

.84

.46

. 55

.43

.49

.46

81. 22
82. 93
82.93
79.11
84.20
84.09
84. 35
86.37
85.78
83.74
80.81
79. 85
89. 92
84.31
82. 29
83.96

26
26
27
28
28
29
29
30
30

Dec 1

2...
2
3
4
4

9.7 17.64 14.76 .62 83.62

FILTERED JUICES.

Nov. 25
26

3

4
5

7

8
9

10
11
12

13
15

16
17
19
20

0.0
9.8
9.2
9.5
9.6
10.6
10.2
10.7
12.3
10. 2
10.7
9.7
9.4
10.6
9. 5

9. 1

16.17
17.67
16.61
17.10
17. 33
19.14
18.58
19.29
22. 22
18.37
19.39
17.47
16.89
19.07
17.19
16.49

12.48
14.44
13.71
14. 28
13. 60
16.19
15.34
16. 24
18. 52
15 27
1.5. 63
14.20
14.45
14.95
14. .56

14.08

.61

. 77

. 77

.89

.87

.60

.48

.55

.67

.44

.60

.51

.62

.70

..58

.44

77.18
82. 86
82. .54

8.3.51

78.48
• 84.59

82.56
84.19
83.35
83.12
80.61
80.28
84.96
78. 40
84.70
85. 20

26
27
28
28
29
29
30
:(()

Dor. 1

2

3;

4

4

10.0 IS. OR 14.87 .64 82.14
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Table. 111.— t'o)iiparisoii of raw juices, clariJLed juices, ij-c.—Coutiuued

FILTEKED SlltUPS.

Date. Nuimbcr. Do^reo
Bauiuc.

Doffico
Brix.

Sucrose.
Eedncing
sugars.

Cooilicient
of purity.

1

]Srov.25 3
4

5

6

7

8

9
• 10

11

12

13
15
16
17

19
20

24.3
23.4
21.7
22.3
23.3
22.6
19.8
2.-]. 6
23. 4

23. 7
23.6
21.4
24.8
24.1
24.3
20.8

44.55
42. 79
39. 50
40. 70
42. 59
41. 36
36. 09
43. 15

42. 92
43. 40
43. 22
39.10
45.38
44.10
44.60
38.00

Per cent.

36.10
35. 93
33. 22
33. 56
31.84
33.01
38. 00
36. 10
35. 75
36.54
35. 49

Per cent,

1.88
2. 29
2. 35
2.61
3.00
2. 19

1.67
1.96
1.90
1.88

81.07
83. 97
83. 97
82. 40
81.80
79.81 ,

77 58
83. 66
83. 29

90
26
27
28.'.

28
29...
29
30
;;0

Doc. 1 1.67 ! 82.11

2 32. 58 1. 98 83. 32
1

82. 04
84.44
82. 76

1

83. 68

.> 37. 23
36. 24
36.91
31.80

1.65
1.70
1.48
1.64

3

4
4

Mciius 23.0 41.17 34.58 2.00 82. 39

The results of these analyses are not surprising, when we consider

:he quality of the bone-black used. Mr. O. B. Stilltnan, a Boston re-

iner, examined this char and pronounced it to be in a very bad condi-

:ion. It weighed nearly seventy pounds to the cubic foot. This is

jearly twenty pounds heavier than good char should weigh.

The decolorizing properties of this bone-black were good, but as it

vas already laden with impurities it did not improve the purity of the

nice, but, on the contrary, reduced it. This was due to the impurities

n the char being redissolved. The sirups being heavier, and already

learly saturated with soluble matter, yield their impurities more readily

o the action of the bone-black and are improved in iDurity. ^Eefer-

;uce to the first report of this station, giving analyses of raw and fil-

ered juices, will show this same result. The char in use at that time

vas even worse than last season.

I do not believe that the benetit from the mechanical filtration and

ihe decolorization will balance the damage to the juice resulting from

he use of spent bone-black.

THE FILTER-PRESSES.

The use of the filter-presses was continued this season with even

>Teater success than in 1885-'8G.

Chem. Bulletin No. 5, pp. 49-50.
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Very few aualyses of the press-cakes were made, except to determine

their value for fertilizing i)urposes. However, the few aualyses that

were made are presented in the following table:

Table IV.

—

Analyses of press-cake.

Date. Sucrose.

1886.

Novem"ber30
Per cent.

7.40
7.24
7.34
8.06

December 1 ...

3
4 ... .

Metiiis . 7.51

No record was kept in the sugar-house of the quantity of juice recov-

ered by the presses. In fact it would be quite difticult to determine

just the i)roportion of the juice flowing from the presses that would be

lost in ordinary work.

This season we found it necessary to empty one press once for every

2,889 gallons of juice expressed by the mills. The total amount ofjuice

was 1,271,205 gallons, hence the number of presses of press-cake was

1,271,205 ~ 2,889 = 440. The average weight of the press-cake per

press was 330 pounds : 330 x 440 = 145,200 pounds of press-cake for

the entire season. The amount of press-cake per ton of cane was 20.15

pounds.

In the work with the^ experimental press in 1884 on thoroughly

drained "blanket" scums the yield ofjuice was 80 per cent. The aver-

age skimmings and settlings, after long standing and decautation of the

clear juice, are much thinner than the blanket, and would yield from 85

to 90 per cent, juice b\' filter-pressing. In order to under rather than

over estimate the work of the presses, I will base my estimates on the

actual yield obtained with the small exi)erimental press. It may be

well to state here that the work on a small scale was no better than

with the large presses.

On the above basis the press-cake forms 20 per cent, of the total

weight ofskimmings filtered, hence 145,200^20 x 100=726,000, the total

number of i^ounds of skimmings. These figures show that even on a

low estimate G.J per cent, of the juice is lost in the skimmings.

As the presses save at least 80 i)er cent, of this loss, the saving of

juice at Magnolia this season was 580,000 pounds.

As I have repeatedly stated, I consider this estimate a veiy low one.

1 have DO doubt but that carefully conducted experiments would show
a saving of 820,000 pounds of juice. With the filter-press arrangement

at Magnolia it is impossible to keep a separate account of the juice re-

covered.

Chem. Bulletin No. 5, p. 59.
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COMMERCIAL VALUE OF THE PRESS-CAKE.

The samples of press-cake sent to Washington for analysis reached

there in such a damaged condition that it was useless to anal3 ze them,

hence the value of the cake is based on last season's determinations.^

Total weight of press-cake 145,200 pounds, or 72.G tons of 2,000

pounds each. The total value at $10.04 per ton is $772.40.

PRESSURE-REGULATOR FOR FILTER-PRESSES.

In order to do good work with the presses it is essential to maintain

a regular pressure, free from sudden changes or shocks. This can be

accomplished by several methods, but the simplest and one as reliable

as any other is the following, devised some years since by Mr. O. B.

Stillman:

This apparatus consists of a pump (Blake or other suitable pattern),

an air-tight receiver similar to an ordinary montcjus in shape, and a

damper-regulator.

In the bottom of the receiver there is a central depression. The dis-

charge-pipe from the i)ump connects directly with the receiver : the feed-

X)ipe to the presses passes through the top of the receiver and dij^s to

the central depression ; connection with the damper-regulator is made
by means of a small tube leading from the top of the receiver. The
lever of the regulator is connected with the steam-inlet to the pumj).

The operation of the apparatus is as follows :

The pump is started and forces the liquor into the receiver, whence
it i)asses through the feed-pipe to the presses. When the pressure ex-

ceeds that required the lever on the regulator raises and partly or en-

tirely closes the steam-inlet to the pump, and as soon as the pressure

falls below the limit the steam- Viilve is automatically opened.

The use of this apparatus relieves the press-man from the necessity

of regulating the pump. The pressure increases or decreases gradually,

hence the presses work to the best advantage. This device is employed
at the Soledad Estate, near Cienfuegos, Cuba, and gives perfect satis-

faction.

ANALYSES OF SUGARS.

Table V.

—

First sugars.

Date. Lot. Sucrose. Date. Lot. Sucrose.

1886. Fer cent. 1886. Per cent.

Nov. 22 13 99.0 Dec. 6 27 99. I

24 14 99.3 9 28 98.7
24 15 98.8 9 29 98.0
25 16 99.1 10 30 98.2
26 17 99.3 12 31 98.8
28 18 99. 5 13 32 99.0
28 19 98.5 15 33 99.2
29 20 97.8 17 34 98.7
30 21 98.9 17 35 99.2

Dec. 1 22 98.9 19 36 98.9
2 23 98.8 20 37 98.8
3 24 97.8 21 38 98.9
4
6

25
26

97.8
99.2 Mean 98.78

J Cliem. Bulletin No, 11, p. XO,
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Table VI.

—

>'Sccond atitjais.

Date. Lot. Suciose. Date. Lot. Sucrose.

1886. Per cent. ' 1886. Fer cent.

Xov. 22 1 90. G Dec. 10 91.3
26 2 91.4 1.5

' 10 91.5
29 3 92. G 19 11 91. G

Dec. 1 4 85.2 22 12 92.8
3 5 88.1 22 13 90.8
5 6

7

90.5
89.2 Mean. 90.3

9 8 89.1

The first sugars graded ''off white," the seconds were boiled to string

proof. Bat two sugars were made.

ANALYSES OF MOLASSES.

Table VII.

—

Jiiali/ses of molasses from Jirsi siiyars. (// Molasses.)

j £ m u ««

^2 ^ S°,i o

Date.

o

a

be

1
1 o

m
fee

.2
o

>
'

It

^ P Q c« « M r^ O

Per ct. Per ct. Per ct. Per ct.

Nov. 25 16 30.9 57.08 35.00 5.88 30.66 5.15 61.32
26 17 29.9 55.20 35.70 6.25 32.34 5.66 64.68
28 19 28.8 53.24 33.00 6.45 31.02 G.06 62. 04

1 29 20 29.2 53.84 34.00 5.00 3L57 4.64 63.15
30 21 28.9 53.30 34.20 4.00 32.08 3.75 64.16

Dec. 1 22 30.3 56.00 36.70 5.40 32. 85 4.83 65.54
2 23 26.8 49.20 32.00 5.00 32.51 5.08 65.02
3 24 29.6 54.70 35.00 6.37 3L99 5.82 63.98
9 28 29.7 54.90 36.20 5.40 32.96 4.92 65.92

12 31 29.1 53.70 38.80 4.63 36. 12 4.31 72. 24 :

13 32 29.6 54.70 37.00 5.62 33. 82 5.14 67. 63
15 33 29.1 53.70 37.10 4.83 34.54 4.49 69. 08
17 34 30.1 55.50 39.80 4.83 35.86 4.35 71.72 1

17 35 30.1 55.50 38.50 4.44 34.69 4.00 69.38
1

19 36 29.5 54.50 38.40 3.97 35.23 3.64 70.46
1

20

Means

37 28.7 52.80 38.70 5.71 3L91 5.40 63.83
1

29.4 54.24 35.94 5.24 33.13 4.83 66. 2S
j

Table VIII.

—

Analyses of molassesfrom second sugars. {Ill Molasses.)
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It will be noticed in the above tables that the analyses have been re-

duced to the basis of a mohisses of a stated density. This facilitates

the comparison of the results, the percentages being directly compar-
able with one another.

The arbitrary density 50° Brix (Baume 27o.2) has been taken for

molasses from firsts and 70^ Brix (Baume 40^.3) for molasses from

seconds.

Fifty and seventy- six degrees Brix were selected as standards of

comparison, since they represent approximately the average densities

of molasses from first and second sugars.

LOSS 0¥ SUGAll IN THE PROCESSES OF MANUFACTURE.

Unless careful arrangements for ineasuremeuts are i)rovided it is

almost impossible to trace losses in manufacture. At Magnolia there

is no i)rovision for measuring either sirups or masaes cuitcs. The quan-

tities of cane juice, sugars, and molasses are accurately known, and
they, together with the analytical work, are the basis for the following

calculations :

Loss of sugar in the processes of mannfaeture,

[Data for calculationa.]

First siigiir (1)8"^. 78 polarization), per ton of cane pounds.

.

120. 17

Second sugar (90^\oO polarization, .50 per cent, glucose) per ton of cane. do 40. 53

Molasses (4P^.13 double polarization, 14.91 percent, glucose, 7G".2G Brix), per

ton of cane pounds .

.

58. 17

Press cake (7". 51 polarization .30 per cent, glucose), per ton of cane. . .do 20. 15

Sucrose in juice ..» \)ev cent.. 13.50

Glucose in juice.... do .01

Juice per ton of cane pounds. .1,500. 00

Sucrose per ton of cane :

In first sugars pounds.. 119. 00

In second sugars do 30. 00

In press cakes do 1. 51

In molasses do 23. 93

Total sucrose accounted for as above do 181. 04

Total sucrose in juice extracted do 210.00

Sucrose to be accounted for do 29. 50

Sucrose in juice extracted.....* 210.00

Sucrose in sugars and press cake , 157. 1

1

Sucrose that would pass into the molasses were tliere no losses in numufact-

uro 53.49

(Jlucoso per ton of cane

:

In the juice extracted pounds. 9. 52

In tlie second sugars, .20 pounds
;
press cake, .00 pounds do .20

Glucose tliat avouIiI i)uss into thi; molasses were there Jio losses in man-

ufacture ^.30

19623—No. 15 2
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A&suming: that bad there been no inversion and no losses in evapo-

ration, &c., the molasses would have contained the same proportion of

non-sngars as the actual molasses did, we obtain the following:

Theoretical com-
position of mo-
lasses.

Sucrose percent.
Glucose do...
Degree Brix
Glucose, percent, sucrose..
Coefficient of purity
Pounds molasses

47.77
8.27

7(5. 26
17.31
G2.64

111. 97

Actual composi-
tion of molasses.

41.13
14.91
76. 2G
36.25
53.93
58.17

The actual loss from inversion is the difference between the sucrose

in the theoretical molasses and the actual: 47.77—41.13 = 6.64 percent,

sucrose inverted, based on the weight of the molasses ; 58.17 x .0664

= 3.86 pounds of sucrose per ton of cane.

The difiBculty is to exactly locate this inversion. The analyses ofj uices

and sirups show very little inversion between the juice box and tlie

vacuum -pan, but the actual extent of this inversion could not be de-

termined.

The beet-sugar manufacturers charge about .60^ percent, the weight

of the beets of sucrose to loss in the evaporation and bone-charcoal

filters. This is based on an average sugar content in beet about the

same as that in our cane. This corres])onds to a loss of 12 pounds of

sucrose.

RESUME.

Sucrose extracted iu the juice per ton of caue pounds.. 210. (iO

Sucrose in sugars, molasses, and press-cake x>er ton of cane do 181. 04

Sucrose inverted do 3. 86

Sucrose lost i u evaporation and bone-black do 12. 00

Total sucrose accounted for do 196. 90

Total percentage of the sucrose accounted for 93. 49

Total x^eroentage of tlie sucrose unacconuted for 6. 51

100. 00

Accounting for the sucrose on a basis of the weight of the juice we
have:

Sucrose, per cent, juice.

First sugars l)Ounds-. 7. 628

Second sugars do 2. 346

Molasses do 1. 533

Press-cake do 097

Inverted do 248

Lost iu evaporation, &,c do 768

Unaccounted for ..do 880

13. 500

^Fabrication du Sucre. Horsin-Deon, p. 133,
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It will be seen from the above table that there is a large proportion

of sugar uuaccouuted for, even after a liberal deduetion for losses in

evaporation, filtration, &c. This loss of sugar should be located, if j^os

sible. Unfortunately the available data are insufficient to do so this

season, and this important i)roblem must be left to another crop.

SUMMARY OF DATA COLLECTED AT MAGNOLIA STATION, SEASON OF
188G-'87.

Governor Warmoth kindly allowed me free access to the records of

the sugar-houses, from which the following data were obtained

:

Table IX.

—

Tons of cane tvorked, ivcight ofjuice extracted, ptr cent, of extraction, weifjht

offirst and second sntjars and molasses per ion of cane for each of the four periods^ into

which the season was dlrided.

Peiiod.
Cane

worked.
Juice

extracted.
Extraction.

Weight of

to

First
sugar.

sugar per
n.

Second
sugar.

Molasses
per tou.

Fii.st period
Second i)eiiod
Third peiiod
Fourth pel iod

Total

Tons
2,113.76
2, 410. 72

920. 47
1,758.35

Pounds.
3, 225, 385
3, 848, 740
1,430,881
2, 757, 870

Per cent.

76.29
79.82
77. 72
78.42

Pounds.
116.40
124. lG
111.57
124. 43

Pounds.
36. 27
4-3. Ify

34. 16

44.59

Poxmds.
54.05
63.12
48. 53

61.06

7, 203. 30 11, 262, 876 Means: 78.17 120.47 40.53 58. 17

J The divisions of tlie season into periods were arbitrary, and were made when bad weather or other

cause of delay permitted a thorough cleaning of the house.

Per cent, of yield, sugars

Per cent, of yield, first sugar

Per cent, of yield, second sugar

Pouuds first sugar (polarization 98°. 78) per ton of cane...

Pounds second sugar (polarization 90°. 03) per ton of cane

Total sugar per ton of cane

Per cent, of total sugar obtained in first product

Per cent, of total sugar obtained in second product

Total number of acres of cane rolled

Total tons of cane rolled

Tons of cane per acre ,

Total pounds of sugar made
Pounds of sugar per acre

Total pounds molasses made (11.6 pounds per gallon)

Pounds molasses per acre

Pouuds molasses per ton of cane

8.05

6.02

2.03

120. 47

40.53

161.00

74.82

25.18

590. 81

7, 203. 3

12.19

., 159, 708

1, 962. 6

418, 563

708. 45

58.1^

Table X.— Comparison of yield of sugar and molasses, seasons o/ 1884- '85, 1885-86, and
18SG-'87.

1886-"87. 1885-'86. 1884-'85.

Yield of first and second sugars per cent.

.

Yield of all susjars do
8.05 7.43 6.87

27.92
137. 39
58.25

Yield of first and second sugars per ton of cane, .pounds.

.

Yield of molasses per ton of cane do
161.00
58.17

148. 75

2 In 18S4-'85 three sugars were made.
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experi]mi:nts in filtration.

When ill New Orleaus in November I received au invitation to visit

tlie exi)eriment station and witness a test of the Kleemann process for

tlie filtration of the jnice. This test on a small scale was very success-

ful, and demonstrated clearly that all the juice could easily be filtered

through presses.

This i)rocess was invented by Fritz Kleemann, of Schoeniugcn,

Brunswick, Germany. It has been i)atented in all sugar-producing

countries.

The first tests on a large scale with cane were made in Deinerara at

the following estates : Noni)areil, Lusignau, Enmore, and others. The
Noni)areil sugar-houses filtered the juice from 400 long tons of cane per

day, through eight presses of eighteen chambers each. These tests

were made in May, 188G, since when the i)rocess has been introduced

into Porto Eico and Cuba.

The following description of the process was given me by Mr. Ernst

Schulze, representing the owners of the jjrocess

:

The raw juice is treated in the defecators or clarifiers with lime, as

usual, except that smaller qu antity is required. The juice is then heated

to a temperature between 160^ and 180^ Fahr., and finely ground lignite

or brown coal is added. The lignite must be reduced to as tine a state

of division as is practicable. The quantity of lignite to be added varies

with the amount of sugar contained in the juice, and ranges from 5 to

10 i)er cent, of the weight of the sugar. The temperature of the mixture

is maintained at from 150^ to 170^ Eahr. fifteen or twenty minutes, and

is then pumped to the filter-presses. The filtered juice passes directly

to the evaporating pans, and the sirup without further clarification or

settling can be immediately boiled in the vacuum-x)an.

The juice left in the press-cake in the presses is obtained by displace-

ment with cold water.

One thirty-chamber Kroog press will filter 20,000 gallons of juice

treated by theKleemann process in twenty-four hours, ample time being-

allowed for displacement of the juice left in the press -cake and for

cleaning the presses, changing cloths, &c. An ordinary laborer can

manipulate the x>i^esses.

The amount of precipitate retained by a thirty-chamber press will

average 770 pounds. This precipitate contains 50 jier cent, of its

weight of juice, nearly all of which can be obtained by displacement.

The amount of press-cake per ton of cane is ai)j)roximately 4G pounds,

half of which is juice containing an average of about 13 per cent, su-

crose. Were this juice thrown away with the press-cake it would entail

a loss of 4G X .50 x .13 = 3 pounds sucrose per ton of cane worked.

Even at a low valuation per pound for sucrose, this loss, amounting

to nearly 30,000 pounds of sugar for an average crop at Magnolia, is a
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very large item. These iiyures are based on an extraction of 78 per

cent, of juice from tlie cane.

The Kroog presses are prti^ided with a graduated juice-box ibr

measuring the amount of displaced juice. Practice has demonstrated

that the theoretical amount of water required to displace the juice from

the cakes is not sullicient, consequently a little more is always used.

The quantity for a twenty-four-chamber i^ress is IGO litres, and for a

thirty-chamber press 200 litres of water.

Mr. Heine, of St. Burghard, near Halberstadt, Germany, made a

number of experiments to determine the effect of using too much
water. He analyzed the juice at different stages of the displacement

process. The press used was a twenty-four chamber, Kroog system.

The normal juice from the presses had acoetticientof purity of 83.38.

The results of these experiments are given in the following tal)le.

Under the column marked 'Mitres" the quantity of displacement water

is indicated :

Lirae salts in 100 p.irts

o f dry matter i n the

Litres.
Ikix.

Sucrose.
Coefficient
of xmrity

Jnice, not precipita-
ted by carbonic
acid. Weighed as
CaO.

Per cent.
,

'lO 9.23 7.78 84.29 0.9010
80 8.40 7 13 84. 87 0. 9095
120 7.83 ,0.4

1

81.89 0, 9820
]G0 7.00 .5.70 81.43 1. 126.5

200 .5. .'')0 4.1.5 75. 04 1.6464
240 3.10 2,15 09. 3G 2. 9750
280 1.83 1.04 ,50. 83 .5. 1745
-m 0.93 0.43 40. 23 8, 7973
360 0.80 0.31 38. 75 12.0902

The water employed in these experitnents was cold. The reason for

limiting the quantity of water to IGO litres per twenty four-chamber

press is evident from an inspection of the above table.

KLEEMANN TROCESS.

In reply to a letter of inquiry, Mr. Kleemann, the inventor of this pro-

cess, has kindly given me a detailed plan for working. The following

extracts from liis letter will be of interest to the planters:

Tlic cliarcoal yon mention as Laving used I suppose was vegetable charcoal

grounfl to a fine powder. * * * Certainly you have employed a substance that

next to brown coal is tlie best aid to filtration, owing to its specific gravity and its

absorbing powers of mucilaginous matters. Certain precautions, however, have to

be adopted in its use, and its price compares unfavorably with that of brown coal.

Even when close-woven filter-cloth is used in the press, fine particles of char have a

tendency to pass through the cloth along with the juice for some time after filtration^

has started, and this liquor has to be turned back to befiltered over again after a suffi-

•This difficulty was not vnet with in the experiment at Magnolia. G. L. S.
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ciently fine filtering surface of focnlent matters and chnrroal has been formed on tbe

surface of the cloth.

Juice treated -svith brown coal, on the other^hand, runs quite bright or nearly so

from the first runuing of the press, decolorizes considerably, and the cakes formed in

the press. part easier with their sugar when it is desired to wash them out than cakes

formed of vegetable char.

For your future guidance allow me to suggest what I consider the best mode of

treating juice with brown coal to effect rapid and good filtration and at tlie same
time use the minimum amount of brown coal in the operations. I make this sugges-

tion on the supposition you are carrying out your experiments on an estate contain-

ing all the most modern appliances for successfully treating after it has been filtered,

namely, double or triple eftects vacuum-pans and centrifugals.

After the jnice has been defecated in the usual manner allow it to subside for a

few minutes, then brusb off the skiumiiugs into a tank and run the juice into auother

(preferably a circular one fitted with revolving stirrers), where the brown coal has to

1)6 added. As soon as the bottoms are reached they also have to be run into the

skimmings tanks The brovrn coal is now added to the tank containing tbe juice,

and after being thoroughly mixed it is forced through the filter press, finisliing off

witb a x^ressnre of about 75 pounds i^er square inch. In some cases 50 to 60 x)ouuds

pressure will be found quite. sufficient, and a speed in the filtration ought to be ob-

tained of 9 gallons per square foot of filtering area per hour, or for a x^ress containing

400 square feet of filtering area 3,600 gallons per liour of filtered liquor. After the

thin juice bas been brougbt to about '20- Baum6 iu the triple eftect, certain albu-

minous compounds that were soluble in thin juice now^ precipitate out at the higher

density, and it is necessary to again add some ascertained proportion of brown coal

to the liquor and pass througb a press before being taken into the vacuum-pan.

By the action of the brown coal the liquor is considerably decolorized at this point,

and as all gummy matters have been previously taken out of the juice the liquor will

filter through rapidly by simple gravitation from a tank situated 6 to 10 feet above

the press. The cakes taken from this press are used over again for the filtration of

the defecated juice. The skimmings and bottoms are mixed either with fresh brown
coal or with that taken from the gravitation-press and filtered in a press by
themselves. By dividing tbe work in the manner I have suggested, more work cau

be got through in a given time, with better results and using a smaller proportion of

brown coal, than if it had been added to the juice, skimmings, and bottoms together

iu tbe defecating tank.

Tests were made on a laboratory" scale witli lignite from Avery's Isl-

and. The results were very satisfactory. It is proposed to repeat

these experiments on a lars'e scale.

TEST OF THE KLEEMANX PEOCESS AT MAG^'OLIA.

Early in December, at the request of Mr. D. D. Colcock, of the Sugar

Exchange, Xew Orleans, the Commissioner of Agriculture directed me
to test this process on a i)ractical working scale.

A sufficient quantity of lignite could not be procured, so, in accord-

ance with the suggestion of Mr. Ernst Schulze, representing the own-

ers of the process, finely ground charcoal was substituted. ]:^x})eriment

'This was not the case in the experiment at Magnoli-.i. Tbe simp remained per-

fectly clear without the slightest trace of precipitate. There was no necessity for a

subsequent settling or filtration of the simp. G. L. 16.
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on a siDall scale showed that a slight modificatioD of tlie process intist

be made where charcoal, bituminous coal, or certain other substitutes

for lignite are employed.

The clarifiers at Magnolia are of the orc^nary form and have a ca-

pacity of 533 gallons. 'The filter-presses were manufactured by tlie

Hallesche Maschinenfabrik, of Halle, Germany. An ordinary piston-

pump was used to force the juice through the presses. The juice was

limed as usual, i. e., to neutrality. In order to determine the amount
of charcoal required, experiments were made with varying quantities.

(1) Ten per cent, of the weight of the sugar in the juice.

(2) Seven and a half per cent.

(3) Five per cent.

Any difficulty in filtration would indicate too little charcoal. As a

result of this experiment it was found that the juice filtered equally

well witLi 5 per cent, as with 10. Five per cent, is probably as little as

coulil be successfully employed.

The juice was rapidly.heated to the boiling point, after liming, before

the addition of the charcoal. The charcoal having been added the

mixture was boiled and stirred thoroughly for ten or fifteen minutes

and then forced through the presses.

One twenty-one-chamber press filtered 2,670 gallons of juice in three

hours, at the end of which time it was opened and the press-cake re-

moved. The chambers of these presses are not as large as those of the

Kroog presses.

The filtered juice was perfectly clear and bright. It was immedi-

ately converted into sirup in the double effect. This sirup was as

bright as the filtered juice. A portion of the sirup after standing sev-

eral days in a glass vessel did not show the slightest sediment.

Analj^ses were made of the juice at frequent intervals during the

work. A portion was taken from each sample for the determination of

the albuminoids.

The proportion of albuminoids are expressed, in the table, both as a

percentage of the weight of the juice and in terms of the sucrose.

The first sample of the juice was taken from the first clarifier; and
the first sample of clarified juice from the first portion of the filtered

juice, consequently these samples represent the same juice before and
after clarification. The rest of the samples were taken at intervals

from the presses and from every third clarifier of juice.

The average of these results will represent as nearly as possible the

same juice before and after treatment.
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Table XI.

—

S]tou:in(/ analyses ofjuices before and afiir treatment hy Eleemann process.

'~ ^ a
a

^"S
e. 5^S
< < H I w

rr.ct. Pr.ct.lPr.ct. Pr. ct.

1 16.01 14. 89 .2500 1.G8 93.00 15.31

2 16.19 ]3. 54 .1625 120 83.64 14.29
3 16.06 13.53 .2188 1. G2 84.24 16.66
4 16.57 14.13 .1875 1.32 8.5.27 16.93

5 .15.96 13.41 84.02 16.16

6 il6. 09 !13.61 ,.2188 1.60 84.59 16.76

7 < 15. 47 13. 04 .2625 2.01 84.29 10.8I

8 15. 97 13. 34 . 3062 2. 29 83. 53 17. 56
9 14.51 11,81 '.2938 2.48 81. 39 17. Ul

10 15.27 12.43 .2563 2.06 81.40.17.47
11 1.5.21 12.82 84.28 17.44

12 15.70 13.17 .2375 1. 80 83. 88 117. 30

Means 15.75 13.31 .2394 1.81 84.46 16.47

Pr. et.

14.89
12. 27
14. 53
14.78
13.60
14.60
14.62
14.90
14.43
14.75
14. 65

14.76

Pr. ct.

. 1563
'. 1438
.1313
.1369

1. 05 97. 25 i 10.

1.17
.90
.93

. 1625

. 1625

.1613

. 1338
'. 1875

'i7u2"

1.10

85. 86
87.21
87.30
84.16
87.11

1.10 i86. 97
1. 08 .84. 85
1. 27 181. 83
1.27 184.43

84.00
1.19 ^85. 32

10.0
10.0
10.0
7.5
7.5
7.5
7.5
7.5
7.5
7.5
5.0

14.40 .1.552 1.11 86.60

Average increa.se in coefficient of purity equals 2.14-

In the procedino; table column A represents raw joices, column B
juices treated by Kleemann process. Eeferring to the table we find tbe

average increase in the coefficient of purity by the ordinary process to

be 1.24. Table XI shows an increase of 2.14 by the Kleemaun process.

This large increase in the purity of the juice would give a decided in-

crease in the yield of sugars.

THE ALBU3II^"0IDS.

The reduction in the percentage of albuminoids was not as large as

by the ordinary process. By the Kleemann process an average of 35.17

per cent, of the albuminoids Avere removed ; by the ordinary process the

reduction was nearly 45 per ce^it. I do not know to what extent this

difference in the albuminoids would affect the working of the sirup.

Tlie sugarmaker reported that the sirup made by the Kleemann process

in tliis tfest worked as easilv as bv tlie ordinarv.

THE PRESS-CAKE.

Tlie following analysis of the press-cake shows its value as a fertil-

izer :

Per cent, moisture 40. OS

Per cent, phosphoric acid (Pj O.) 1. 64

Per cent, nitrogen 42

PoiMuls phosphoric acid per ton 32. 8

Value of phosphoric acid, at cents per jionnd |S. 95

I'ounds nitrogen per ton 8.

4

Value of r.itrogen, at 10 cents i>er ]innnd Si. HO

Total poniinerfi;il value, per ton §4. r»r»



This process yields twice as iiuich i)ress cake as the ordinary. ^

ADVANTAGES OF THE KLEEMANN PROCESS.

The increased coefficient of purity is not tlic oidy advantaj:»'e of this

l>rocess. There is an increase in the yield of sugar due to rapidity of

Avorking both juice and sirup. The quantity of sugar lost in tlie scums

is reduced to a minimum, and the expense for labor is less.

In addition the press-cake is in an excellent mechanical condition for

use as a fertilizer.

This process certainly merits a more thorough test both by the De-

partment and the planters. Lignite of good quality, I am informed, is

abundant near the sugar area of Louisiana, and can bo, obtained at a

small cost.

CUBAN SUGAR-HOUSES.

Although the average Cuban sugar house does no better work than

the average in Louisiana, there are many estates where the results ob-

tained are as good, if not better, than those of this country.

The enormous size and the great strength of the milling machinery

is very noticeable. The carts are backed up to the carriers upon which

the cane is thrown without attempting to place each stalk lengthwise

of the carrier, as is usual in Louisiana. The mills are fed very heavily.

The average percentage of extraction of the juice is low. This is largely

due to the woodiness of the cane. The x)roportion of marc or fiber is

considerably higher than in Louisiana.

On leaving the mill the juice passes through a calorisator, which util-

izes the waste heat from the double or tripple effect and condenses a

large i)roi)ortion of the vapors. This is a double economy. It reduces

the quantity of water required for the house and eff^'ects a notable sav-

ing in consumption of fuel. Very few Cuban sugar-houses have a suffi-

cient supply of water.

After leaving the calorisator the juice is conducted into double-bot-

tom x>ans of 750 gallons capacity, termed defecators. Ilere it is limed

nnd heated to the boiling i^oint, then settled. The clear juice is drawn
oft' and the scum and settlings are run into ^' blow-uj)S." The contents

of the ^'blow-ups,'.' after heating to the boiling point, are filter-pressed

as at Magnolia. The clear juice, including that coming from the filter-

presses, is immediately concentrated.

Many of the houses still emploj^ high-pressure vacuum-pans. The
best practice for obtaining a maxinuim yield of first sugar is to make a

medium grain, boiling at as low a temperature as possible and discharge

the masse euite as stiff as the strike-valve of the pan will permit. Tlie

masse cuife is dropped into wagons and left several hours to become
cold.

Through the courtesy of Mr. E. F. Atkins, of Soledad, I am enabled

to pre.^ent a tableshowing the work of his house last season. This house
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employs clouble-millii\i>'. TLe treatment of the juice is eSwSentially tlint

desoribed above. The Soledad estate is the property of Messrs, E. At-

kins & Co , of Boston. It is located on the Cannao Eiver, about 15

miles from Cieufuegos.

Monthly results of work on Sohdad estate for year 1886.

Juice from cane.
Density of juice Baume
Poliuization of juice
Coeflicient of purity of juice
Total sugars in juice
Yield of first sugars from cane
Test of li rst sugars
Yield of second sugars from cane
Test of second sugars
Total sugai's from cane
Test of iirst molasses
Test of second molasses
Yield of first sugars, calculated into pure
sugar of 100 polarization

Yield of second sugars, calculated into
pure sugar of 100 polarization

Total yield of sugars, calculated into pure
sugar of 100 polarization

GG.79
9.40

15. 29
88.30
10. 21
7.89

93. Gl
1.49

88.00
9.38

50.36
38.10

7.G2

1.31

8.93

66.73
10.17
16.32
8«.86
10.89
8.50

96.70
1. 53

8 J. 60
10.03
53.63
38.00

8.22

1.32

9.54

66.94
10.70
17.10
88.43
11.44
9.02

96.49
1.82

80.80
10.84
54.10
41.50

8.70

1.58

10.28

65.77
11.00
17.46
88.10
11.48
8.88

96.60
1.75

86.80
10. G3
53. 20
39.70

8.58

1.50

10.08

85. 25
11.19
18.20
90.00
11.87
8.98

96.31
2.08
86.87

,

11.06
54. .56

40.43

8.64

1.81

10.45

GO. 30
10. 49
16.87
88.74
11.18
8. 66

96 52
1.74

87.01
10.40
53.17
39. 55

8.35

1.50

9.85

Above percentages are calculated upon 100 pounds of cane ground.

Mr*. Atkins is conducting a series of experiments to determine wliat

cane will give him a maximum output of sugar at the least cost. Such

experiments if made in Louisiana would probably prove very valuable.

The following table gives the results of analyses of cane from exper-

imental r)lots

:

Analyses ofcanes from experimental plots.

Per 100 lbs. cane. Analysis of juice.

., *j • a .

a
s

Variety. Date.

If 1
C3

2

0^

ec: 1
.2

6

1 1
s Hi

"A

1

•-s n Hi A^ M as

Crystalina . .

.

Mar. 26 72. 78 27.22 20.9 11.6 91.8 19.2 .66 1.04 13.97

2 Red Ribbon. Mar. 26 73.17 26.83 20.2 11.2 91.5 18.5 .14 1.56 13.54

3 .-..do Apr. 9 73.17 26. 83 2!.

7

12.0 93.0 20.2 .10 1.40 14.78

4 Crystalina . .

.

Apr. 9 71.58 28. 42 22. 12.2 81.3 17.9 1.80 2.30 12.81

5 ..-.do Apr. 17 73. 07 26. 93 21.7 12.0 89.8 W.5 .13 2.07 14.25

fi Red Ribbon.. Apr. 17 70.29 29.71 20.4 11.3 90.1 18.4 .15 1.85 12.93

7 Crystalina .. A))r. 19 74. 52 25. 48 22.6 12.5 90.7 20.5 .20 1 90 15. 27

8 Red Ribbon.. Apr. 19 76. 23 23.77 22.3 12.3 91.7 20. 5 .15 1.05 15.63

9 Crystalina .. Apr. 20 71.48 28.52 22. 4 12.4 90.1 20.2 .28 1.92 14.43

10 Red Kil)bon Ai)r 20 71.85 28.15 21.9 12.1 91.3 20.0 .31 1.69 14. 37

11 Rlack Java .. Aj)r. 21 71.68 28. 32 22.0 12.2 90.8 21.3 trace .70 15. 26

12 ... do Apr. 24 71.64 28. 36 21.4 11.8 96.3 20.6 .08 .71 >14.75

' Sucrose in juice from 100 pounds cane.

NOTK.—Samples 1 and 2 from fields Umv years planted ; samples 3, 4, 5, G, 7, 8, 9, and 10, spring cano.

ten months planted; samples 11 and 12. known as cafia obsoura liold, eight years ]>laute(l. The sam-
ples 1 to 10 were from river lands. 1 1 to 12 from side hill.
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The results of these and otlier experiments indicate that the Blach

Java is the largest sngar producer for this locality.

These experiments are under the charge of tlie chemist of the house,

Mr. F. A. Terry, of 19 Exchange Tlace, Boston.

CAROLINA ESTATE.

The work of the Carolina estate, near Oienfuegos, will be of great in-

terest to Louisiana planters. Mr. John O'Bourke, the administrator of

this estate, has kindly given me a statement of last seasonVs crop. This

is the only house in Cuba employing an eight-roller mill.

THE MILL.

This may be termed a combination mill, consisting of four pairs of

rolls of uniform lengtli and diameter, and driven at the same periphery

speed. The rolls are so arranged in a horizontal plane that the cane

passes from one pair to the next without the use of a carrier, a narrow

knife only being emi)loyed.

Dimensions.

.

Length. Diameter.

Eolls
Inches.

G6
21

Inches.
. 33
14

Periphery speed of rolls from 18 to 20 feet per minute. Maximum
capacity of the mill, 30 tons of cane per hour.

The bagasse is saturated with live steam between the second and

third, and third and fourth pairs of rolls.

The mill is double-geared, fifteen to one, i. e., fifteen revolutions of the

engine to one of the rolls. The motive power is a pair of engines 21

inch cylinders and 41 inch stroke. The steam for the house is furnished

by six boilers 40 by 6 feet; two flues. The milling machinery was built

by Brissonneau, Freres & C^«, of Nantes, France.

TREATMENT OF THE JUICE.

The juice is defecated in the usual manner. The clear juice is drawn
ofi' and is claritied by boiling and skimming. The sirup is boiled, as at

Magnolia, in a high-pressure pan. The masse cidie falls directly into

the mixer and is centrifucraled hot. Two molasses sugars are made.
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Siatistlcs of the crop of 188G.

Caue oround (2,000 ])ound8) tous.

.

33, 750. 87

Juico extracted per cent .

.

C8. 15

Sugars extracted do 10. G37

First sugar do 7. 534

Molasses sugar do 3. 103

Sugar made pounds .

.

7, 948, 525

Sugar i)er ton of cane (2,000 pounds) do 212. 74

Unfortunately this house does not employ a chemist, cousequently

these figures are of but little value for comparison with those obtained

at Magnolia.

The mangementof the Carolina estate should be congratulated u])on

the neatness and the sytematic working of the sugar-house.

CENTRAL SAN LINO.

Reports of a successful burner for l)agasse led me to visit this estate.

The American planters are probably aware that the handling of the

bagasse is a large item in the exi)enses of a Cuban estate. The bagasse

is carted to the yard and spread out to dry. After drying it is carted

back to the sugar-house and is deposited in front of the boilers. It re-

quires a large force of firemen to handle this material.

At San Lino the green bagasse is handled in a different manner from

the above, and is burned directly after leaving the mills. This method
of burning bagasse is known as the '' Sodal."

This invention consists in a plan for burning green bagasse or any

other damp combustible. The combustion of the bagasse itself dries

the fresh bagasse, which is fed to the fires from the end opposite to the

grate bars. A very simj^le device is employed to carry the fuel to the

fires. It requires ten minutes to transport the bagasse the length of

boilers, in which time the flames passing over it evaporate a large pro-

portion of the moisture.

The apparatus for charging the furnaces is driv^en by an independent

engine and is perfectly automatic in its operations. This apparatus

has reduced the number of laborers employed l)y about 150 men. In

addition, the house is enabled to work in all kinds of weather now that

it is not dependent upon the sun to dry its fuel. This process is espe-

cially applicable to large houses rolling thirty to forty or more tons of

cane per hour.

Through courtesy of the owners, Messrs. Montalvo, and M. ]>oulan

ger, chemist of this house, I have obtained the following statistics,

showing average of several seasons' woik oC this house.
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*S7ai««/i(;6' of cropa at iSan Ijim

K xtractiou, i)cr cout
Jiiiuu)6

IJrix

Sucrose, per cent
Glucose, per ceut
Cocllicieut of purity
Glucose, per cent, sucrose
Miisse cuite, per ceut. caue
Yield of first su.s2;<ir from luasso cuite
Yield of first suiiui", percent, caue ..

Yield of sccoiul sugar, percent, caue
Polarization of first sugar

Deceuiber. Jauuaiy. February.
March au«l

April.

71.50 70. 90 70.29 09. 80
8.00 8.80 9. 50 10. 50

14. 20 1 5. 50 10.80 18. GO
11. 50 13.02 15. 09 10. '5

1.45 1.10 0.70 0. 05
80. U9 84. 00 89. 82

.
90. 04

12. GO 8.44 4.02 3.88
!

11. OS) I2.:i4 K5.40 1:5.99 '

Cf. 00 1)5. 59 OG. 40 07. 90 '

7.10 8.10 8.90 9.50
0.85 1.10 1. 45 1.55

95. 50 90.00 90. 50 97. 00

CENTRAL SUGAIMIOUSES.

Tlic iJiiiLiurncture of sugar iu Cuba is gradually being consolidated

into large houses, the smaller estates furuishiug the caue.

The Gubau maLuifacfcurers are begiuuing to realize Avhat the (Jernians

long since learned, viz, that it is more i)rofitabIe for the sugar-house

to attend to the manufacture ouly aud leave the agriculture to tenants

or independent farmers.

This system should be adopted by the i)lanters of Louisiana. Our
houses are too small to be worked economically. One house making

10,000,000 i)ounds of sugar can manufacture for a far smaller proportion-

ate cost than three estates working thriee and a third millions each.

One of the owners of the largest houses in Cuba and probably the

largest cane-sugar house in the world, told me that on the scale in which

they manufticture (175,4)00 to 200,000 pounds per day) they make good
profits even with the present prices. This house i)urchases its cane

from tenants and independent farmers at a i)rice dependent upon the

average market value of sugar for each month. Ueuce, if the price

of sugar rises, the cultivator profits by the rise 5 if it falls he divides

the loss with the manufacturer. In these contracts, which are made
for a term of years, it is specified that the density of the juice must
not fall below a certain degree, but if it should, the manufacturer pays a

lower x^rice for the cane. The time of harvesting and the price to be paid

for burnt cane in case of the fields being swept by fire also enter into

these contracts.

THE ECONOMY OF STEAM.

The cost of fuel is a very large expense on Cuban estates, especially

if this fuel is coal, which must be imi)orted from other countries. The
best houses employ every device for economy of combustible.

The evaporation is conducted in multiple-eflect pans. The juice is

pumped from the mill to a calorisator, consisting of a large number of

tubes about which the vapors from the last pan of the system circulate,
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and accomplishes a large proportion of tlie condeusatiou. This is a

very considerable economy. In the final conceutratiou in the strike-pan

exhaust steam at about five ])Ounds pressure is employed.

I believe that the work at Magnolia could be done with a very largely

reduced quantity of coal, and possibly with bagasse and a very little

Avood only, if these improvements were adopted. This would not iu-

elude the bone-black department.



THE ANALYSIS OF SUGAR-CANE AND BEET-JUICES; Wmi A

TABLE FOR THE CALCULATION OF ANALYSES.

0. A. Crampton.

lu the ruutiue work of caue- and beet-sugar houses the greater part

coDsists iu the analysis of hirge numbers of samples of juice. A method

of manipulation for. these analyses is therefore desirable, which will

unite a reasonable degree of accuracy with considerable speed. The

method and routine of analysis given below has been pursued by myself

and others for several years in the work of the United States Depart-

ment of Agriculture in its experiments on sorghum and sugar-cane, and

found very expedient in the brief "sugar season," when the saving of

time is so important an object.

For very accurate work, of course it is necessary to weigh out the

sample ofjuice taken for analysis, but for all ordinary purposes the sam-

ple may be measured by volume, increasing greatly thereby the rapidity

of t he operation. By taking the specific gravity with accurate spindles,

having their graduations well spaced, and correcting the volume taken,

a very close approximation to the actual weight is obtained ; this cor

rection may be applied in two waye:

(1) By dividing the normal weight for the polariscope, or a multiple

of it, by the specific gravity of the juice, to find the number of cubic centi-

meters of the liquid exactly corresponding to this weight, and then meas-

uring out this quantity from a burette into a lOOcc. flask, adding sub-

acetate of lead solution, making up the volume to lOOcc, filtering and

polarizing. The reading of the polariscope gives directly the percentage

of sugar in the juice, only multiplied by the number of times the normal

weight was taken.

(2) By measuring out a certain volume of the juice, adding lead solu-

tion, making up to another definite volume, i)olarizing and applying the

correction for specific gravity to the reading obtained.

I prefer the latter method as more expeditious and convenient, for in

the other the specific gravity must be determined and the calculation

made before the sam^^le for polarization can be taken; while in the sec-

ond method the specific gravity may be taken at any time through the

day, and the calculation of the results postponed indefinitely.

31
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The cu8toin aiuoui; bugar clieiiii.stvS in the beet lioitses iu Frauce and
Germany is to jiieasure lOOec. of juice iu a llask graduated to 100 aud
llOec., add lOcc. of a dilute solution of subacetate of lead, filter, and po-

larizej the increase in volume being corrected eitber by reading in a

L*20mm. tube or by adding one teutb to the reading. I have found it more
advantageous, however, to take 50cc. of the juice, add lead, and make
the volume up to lOOcc. This gives a much more satisfactory liquid for

polarization, especially with impure juices, and the filtration is greatly

lacilitated. The only object attained by using lOOcc. is the increase of

the reading and consequent lessening of errors of observation. This is

of but little importance, however, as 50cc. is three times the normal

quantity for most instruments. Even this objection may be done away
with b3' using a double length (lOOmm.) tube, providing the instrument

used will admit of the long tube, and this is entirely practicable so far

as the lucidity of the solution is concerned
;

for I have never failed to

get clear, bright solutions by proceeding in the manner I have indicated,

except in cases where juices had been allowed to stand and mucous fer-

mentation had set in.

The detailed procedure is as follows

:

Fifty cubic centimeters of the juice is measured out by means of an

accurately calibrated pipette and run into a lOOcc. flask; to it is added

from 1 to 4cc. of a strong solution of sub-acetate of lead,' the whole made
up to the mark with water, Altered, and polarized.

The same solution is then used for the determination of the reducing

sugars hy Fehliug's solution, the excess of lead being precipitated by
sulphate of soda. As the reduction of copper sub-oxide by sugars has

been shown to be affected by the amount of dilution in which the action

takes place, it is desirable to have as nearly as possible a constant

amount of dilution, and the most favorable dilution is such that from

10 to 20cc. of the solution will be required to reduce the copper from lOcc.

of Fehling's solution ; so, for juice presumed to contain from 1 to 2 ])er

cent, of reducing sugars, 50cc. of the solution, which has been polarized,

made up to lOOcc. will furnish the pro])er dilution ; for those containing

from 2 to 3 per cent., 50 to lOOcc, and so on. In the case of juices con-

taining less than 1 per cent, of reducing sugars the excess of lead may
be removed by adding the sodic sulphate'^ before the lead i)recipitate is

filtered off, when the same solution can be used for polarization and for

thereducing-sugar determination. The copi)er solution used is Violette's

modification, and the operation is i)erformed in large test-tubes from 9

to 10 inches long and of about 1 to IJinch caliber, and the end reac-

tion is obtained with ferrocyanide of potash and acetic acid, the small

' Prci)arc(l by riiljbing up in a mortar 1 kilo of acetate of load aud ^ kilo of litharge

and boiling with ,} litre of water.
*' For very exact work it is better to take a separate sainplc of the juice for the cop-

per test and dispense witb the lead altogether if the purity of the juice admits, for

the presence of lead produces au error, and even when precipitated by sulphate of

soda there is said to be an error from the slight solubiHty of the sulphate of lead.



33

portion of clear liquid required being filtered out by means of Wiley's

tubes, already described.^ These tubes are simply glass tubes about 9

to 10 inches long and J-inch caliber. At one extremity a slight rim

is made by turning back the edge while hot, and over this is stretched

and tied a piece of fine linen cloth. To use the tube it is inserted into

a beaker of water containing in suspension a quantity of very finely

ground asbestos ; by suction at the other end of the tube the linen cap

is covered with a film of asbestos and it is then immediately inserted

into the test-tube containing the hot precipitated Fehling solution; suc-

tion is again made on the tube and the portion of clear liquid obtained

is run into a porcelain dish containing the test solution by simply in-

verting the tube. These tubes may be cleaned and used over and over

again by washing off the asbestos film, dissolving out any sub-oxide of

copper which may remain in the cloth by soaking in nitric acid and

rinsing in water until they no longer taste acid. One covering of linen

suffices for many tests, and when worn out it is easily replaced.

Working in this way a large number of samples can be analyzed in a

day, twentj^-five to thirty being generally a fair day's work for opera-

tors on the stations of the Department of Agriculture, both sucrose and

glucose being determined, and also the total solids (from the specific

gravity), and this number is much exceeded in case of stress of work

by allowing the polarizations to stand until night, using all the daylight

for glucose determinations. Sy having a boy measure out the samples

and prepare them for analysis the amount of work done can be nearly

doubled.

It remains to calculate the results obtained, and to facilitate this cal-

culation I have compiled the following table. In it will be found the

specific gravity and degree Brix,^ and opposite to them factors for the

calculation of sucrose and glucose in juices of the corresponding spe-

cific gravity, according to the method of procedure given above. Two
factors for sucrose are given, one for instruments using as a normal

quantity 26.048 grams, such as Soleil-Scheibler, and one for those using

16.3 grams, such as the Laurent. These factors are the quotients from

division of the normal quantity by 50 x sp. gr. To use them it is nec-

essary simply to multiply by the reading of the polariscope, the result

giving directly the per cent, of sucrose in the juice. The glucose factor

is simply the reciprocal of the specific gravity multiplied by ten. To
use it, it is divided by the number of cubic centimeters of the normal
solution (50 to lOOcc.) required to precipitate lOcc. of Fehling's solution,

which gives the result directly in per cent. If the solution has been

diluted twice (50 to 200cc.), divide the factor by half the number of

cubic centimeters required; if one and one-half times (50 to 150cc.), by
one and one half times the number of cubic centimeters required.

1 Bull, de TAssoc. des Cliim. de Sucre, et de Dist, Apr., 1884.

2 Taken from the tables of Mategczek, Scheibler, and Stammer, as given by Dr.

Tucker in liis '* Manual of Sugar Analysis.""

19623—^0.15 3
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Table for the calculation of sugar juices.

Sucrose factor Sucrose factor
for instruments 1 for instruments

Specific
gravity.

Degree
Brix.

requiring—
Glucose
factor.

Specific
giavity.

Degree
Brix.

requiring

—

Glucose
factor.

26. 048 16.3 26. 048 16.3
grams. grams. grams. grams.

1. 0197 5.0 .5109 .3197 9.807 1. 0502 12.4 .4961 .3104 9.523
1. 0201 5.1 .5107 .3196 9.803 1. 0506 12.5 .4959 .3103 9.519
1. 0205 5.2 .5105 .3195 9.799 1.0510 12.6 .4957 .3102 9.515
1. 0209 5.3 .5103 .3193 9.795 1. 0514 12.7 . 4915 .3101 9.511
1. 0213 5.4 .5101 .3192 9.791 1. 0519 12.8 .4953 .3099 9.507
1. 0217 5.5 .5U99 .3191 9.788 1. 0523 12.9 .4951 .3098 9.503
1. 0221 5.6 .5097 .3190 9.784 1. 0527 13.0 .4949 .3097 9.499
1. 0225 5.7 .5095 .3189 9.780 1. 0531 13.1 .4947 .3096 9.496
I. 0229 5.8 .5093 .3187 9.776 1. 0536 13.2 .4945 .3094 9.491
1. 0233 5.9 .5091 .3186 9.772 1. 0540 13.3 .4943 .3093 9.488
1. 0237 6.0 .5089 .3185 9.708 1. 0544 13.4 .4941 .3092 9.484
1. 0241 6.1 .5087 .3184 9.765 1. 0548 13.5 .4939 .3091 9.480
1. 0245 6.2 .5085 .3183 9.761 1. 0553 13.6 .4937 .3090 9.476
1. 0249 6.3 .5083 .3182 9.757 1. 0557 13.7 .4935 .3088 9.472
1. 0253 6.4 .5081 .3181 9.753 1.0561 13.8 .4933 .3087 9.469
1. 0257 6.5 .5079 .3180 9.749 1. 0566 13.9 ,4931 .3085 9.464
1. 0261 6.6 .5077 .3178 9.746 1. 0570 14.0 .4929 . 3084 9.461
1. 0265 6.7 .5075 .3177 9.742 1. 0574 14.1 .4927 .3083 9.457
1. 0269 6.8 . .5073 . 3175 9.738 1. 0578 14.2 .4925 , 3082 9.453
1. 0273 6.9 .5071 .3174 9.734 1. 0583 14.3 .49^3 .3080 9.449
1. 0277 7.0 .5069 .3173 9.730 1. 0587 14.4 .4921 .3079 9.446
1. 0281 7.1 .5067 .3171 9. 727 1. 0591 14.5 .4919 .3078 9.442
1. 0286 7.2 .5065 .3170 9.723 1.0590 14.6 .4917 .3077 9.438
1. 0290 7.3 .5063 .3169 9.719 1. 0600 14.7 .4915 .3076 9.434
1. 0294 7.4 .5061 .3167 9.715 1. 0604 14.8 .4913 .3074 9.430
1. 0298 7.5 .5059 .3166 9.711 1. 0609 14.9 .4911 .3073 9.426
1. 0302 7.6 .5057 .3164 9.707 1. 0613 15.0 .4909 .3072 9.422
1. 0306 7.7 .5055 .3163 9.703 1.0617 15.1 .4907 .3071 9.419
1. 0310 7.8 .5053 .3162 9.699 1. 0621 15.2 .4905 .3069 9.415
1. 0314 7.9 .5051 .3160 9.696 1. 0626 15.3 .4903 .3068 9.411
1. 0318 8.0 .5049 .3159 9. 692 1 0630 15.4 .4901 .3067 9.407
1. 0322 8.1 .5047 .3158 9.688 1. 0634 15.5 .4899 .3066 9.404
1. 0327 8.2 .5045 .3157 9.684 1. 0639 15.6 .4897 .3064 9.399
1.0331 8.3 .5043 .3156 9.680 1. 0643 15.7 .4895 .3063 9.396
1. 0335 8.4 .5041 .3154 9.676 1. 0647 15.8 .4893 .3062 9.392
1. 0339 8.5 .5039 .3153 9.672 1. 0652 15.9 .4891 .3061 9.388
1. 0343 8.6 .5037 .3152 9.668 1. 0656 16.0 .4889 .3059 9.385
1. 0347 8.7 .5035 .3151 9.665 1. 0660 16.1 .4887 .3058 9.381
1.0351 8.8 .5033 .3150 9.661 1. 0665 16.2 .4885 .3057 9.377
1.0355 8.9 .5031 .3148 9.657 1. 0669 16.3 .4883 . 3056 9.373
1. 0359 9.0 .5029 .3147 9. 653 1. 0674 16.4 .4881 .3054 - 9.369
1. 0364 9.1 .5027 .3146 9.649 1. 0678 16.5 .4879 .3053 9.365
1. 0368 9.2 . 5025 .3114 9.645 1. 0682 16.6 .4877 .3052 9.362
1. 0372 9.3 .5023 .3143 9.641 1. 0687 16.7 .4875 .3051 9.358
1. 0370 9.4 .5021 .3142 9.638 1. 0691 16.8 .4873 .3049 9.354
1. 0380 9.5 .5019 .3141 9.034 1. 0695 16.9 .4871 .3048 9.350
1. 0384 9.6 .5017 .3140 9. 630 1. 0700 17.0 .4869 .3047 9.346
1. 0388 9.7 .5015 .3138 9.626 1. 0704 17.1 .4867 .3046 9.342
1. 0393 9.8 .5013 .3137 9.622 1. 0709 17.2 .4865 .3044 9.338
1. 0397 9.9 .5011 .3136 9.618 1. 0713 17.3 .4863 .3043 9.334
1.0401 10.0 .5009 .3134 9.614 1.0717 17.4 .4861 . 3042 9.331
1. 0405 10.1 .5007 .3133 9.011 1. 0722 17.5 .4859 .3041 9.327

1. 0409 10.2 .5005 . 3132 9.607 1. 0726 17.6 .4857 .3039 9.323

1.0413 10.3 . 5003 .3131 9. 603 1. 0730 17.7 .4855 .3038 9.320

1. 0418 10.4 .5001 .3129 9.599 1. 0735 17.8 .4853 .3037 9.315

1. 0422 10.5 .4999 .3128 9.595 1. 0739 17.9 .4851 .3036 9.312

1. 0426 10.6 .4997 . 3127 9.591 1. 0744 18.0 .4849 .3034 9.308
1.0430 10.7 .4995 .3120 9.588 1. 0748 18.1 .4847 .3033 9.304

1. 0434 10.8 .4993 .3125 9.584 1. 07.53 18.2 .4845 ,3032 9.300

1. 0439 10.9 .4991 . 3123 9.580 1. 0757 18.3 . 4843. .3031 9.296

1. 0443 11.0 .4989 .3122 9. 576 1. 0761 18.4 .4841 .3029 9.293

1. 0447 11.1 .4987 .3121 9.572 1. 0766 18.5 .4839 .3028 9.289

1. 0451 11.2 . 4985 .3119 9.568 1. 0770 18.6 .4837 .3027 9. 285

1. C455 11.3 .4983 .3118 9. 565 1. 0775 18.7 .4835 .3026 9.281

1. 0459 11.4 .4981 .3117 9.561 1. 0779 18.8 .4833 .3024 9.277

1. 0464 11.5
1

.4979 .3115 9.557 1.0783 18.9 .4831 .3023 9. 274

1. 0468 11.6 .4977 .3114 9.553 1.0 7S8 19.0 .4829 . 3022 9.270

1. 0472 11.7 .4975 .3113 9. .549 1.0-/ ;)2 19.1 .4827 . 3021 9.266

1. 0476 11.8 .4973 .3112 9.545 1. 0797 19.2 .4825 .3019 9.262

1. 0481 11.9 .4971 .3110 9.541 1. 0801 19.3 .4823 .3018 9.258

1.0485 12.0 .4909 .3109 9.537 1. 0800 19.4 .4821 .3017 9.254

1. 04S9 12.1 . 4967 .3108 9. 534 1
I.OHIO 19.5 .4819 .3016 9.251

1.0493 12.2 .4965 .3107 9. 5 50 1. 0815 19.6 .4817 . 3014 9. 246

1. 0497 1 12.

3

!

1

. 4963 .3106
i

9.527 1. 0819 19.7 .4815 .3013 9.243
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Tablefor the calculation of sugar juices—Continued.

Sucrose factor Sucrose factor
for instruments for instruments

Specific Degree
Brix.

requiring

—

Glucose
factor.

Specific
gravity.

Degree
Brix.

requiring—
Glucose
factor.gravity.

26. 048 16.3 26. 048 16.3
grams. grams. grams. grams.

1.0824 19.8 .4813 .3012 9.239 1. 0914 21.8 .4773 .2987 9.163
1. 0828 19.9 .4811 .3011 9.235 1. 0918 21.9 .4772 .2986 9.159
1. 0832 20.0 .4809 .3009 9.232 1. 0923 22.0 .4769 .2984 9.155
1.D837 20.1 .4807 .3008 9.228 1. 0927 22.1 .4768 .2983 9.151
1. 0841 20.2 .4805 .3007 9.224 1. 0932 22.2 .4765 . 2982 9.148
1. 0846 20.3 .4803 .3006 9.220 1. 0936 22.3 .4764 .2981 9.144
1. 0850 20.4 .4801 .3005 9.216 1. 0941 22.4 .4762 .2980 9.140
1.0855 20.5 .4798 .3003 9.212 1. 0945 22.5 .4760 .2979 9.137
1. 0859 20.6 .4797 .3002 9.209 1. 0950 22.6 .4758 .2977 9.132
1. 0864 20.7 .4795 .3001 9.205 1. 0954 22.7 .4756 .2976 9.129
1. 0868 20.8 .4794 .3000 9.201 1. 0959 22.8 .4754 .2974 9.125
1.0873 20.9 .4791 .2998 9.197 1. 0964 22.9 .4752 .2973 9.121
1.0877 21.0 .4790 .2997 9.194 1. 0968 23.0 .4750 .2972 9.117
1.0882 21.1 .4787 .2996 9.190 1. 0973 23.1 .4748 .2971 9.113
1. 0886 21.2 .4786 .2995 9.186 1. 0977 23.2 .4746 .2970 9.110
1. 0891 21.3 .4783 .2993 9.182 1. 0982 23.3 .4744 .2968 9.106
1.0895 21.4 .4782 .2992 9.179 1.0986 23.4 .4742 .2967 9.102
1. 0900 21.5 .4779 .2991 9.174 1. 0991 23.5 .4740 .2966 9.098
1. 0904 21.6 .4778 .2990 9.171 1. 0996 23.6 .4738 .2965 9.094
1. 0909 21.7 .4775 .2988 9.167 1. 1100 23.7 .4736 .2963 9.091




